Claims 




1. "\A joint mechanism control apparatus having an actuator for 
generating a rotation torque whosse level depends on a drive 
current, connecting a first linJic to a second link as freely 
rotating on an predetermined a^xis, and rotating the first link on 
the predetermined axis based ion the rotation torque output from 
the actuator , through an outgrut axis of the actuator, characterized 
by comprising: 

electric current detefction means for detecting an electric 
current value of the drive current of the actuator; and 

external force torgue detection means for detecting a level 
of a torque by an external force applied to the output axis of the 
actuator based on the/ electric current value detected by said 
electric current det/ection means. 



2. The joint mechanism control apparatus according to Claim 1, 
characterized by fu:^her comprising: 

control means ^or controlling the actuator based on a 
detection result from said external force torque detection unit 
such that the external force applied to the output axis of the 
actuator can be^ removed. 



3." The joint mechapism control appa'ratU's a'cco"rdin'g~to~Cl"a-im~l~7- 
characterized in thfat : 
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said actuator comprises: 

a motor unit generating the rotation y^orque depending on a 
supplied drive current; 

a torque amplification unit amplif'ying the rotation torque 
generated by said motor unit, and traijsmits the torque to said 
output axis; and 

motor control means for contytolling said motor unit by 
supplying said motor unit with th^ drive current at a level 
'according to externally provided/ control information, and 

said motor control unit is/ provided in said motor unit. 



\ 



4\ A joint mechanism control method having an actuator for 
generating a rotation torqi^fe whose level depends on a drive 
current, connecting a firs^t link to a second link as freely 
rotating on an predetermined axis, and rotating the first link on 
the predetermined axis pased on the rotation torque output from 
the actuator through a;i. output axis of the actuator, characterized 
by comprising: 

a first step of^ detecting an electric current value of the 
drive current of tbie actuator; and 

a second step of detecting a level of torque by an external 
force applied to/the output axis of the actuator based on the 
detected electric current value. 
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5. The joint mechanism control method according to Claim 4, 
characterized by further comnrising: 

a third step of controlling the actuator such that the torque 
by the external force appVled to the output axis of the actuator 
can be removed based on ^ detected result obtained in said second 
step . 




6. A robot device including a joint mechanism having an actuator 
f or^enerating a rotation torque whose level depends on a drive 
current, connecting a first component to a second component as 
freely rotating on a predetermined/axis , and rotating the first 
component on the predetermined axas based on the rotation torque 
output from the actuator through an output axis of the actuator, 
characterized by comprising: 

electric current detection means for detecting an electric 
current value of the drive cnrrent of the actuator; and 



external force torque detection means for detecting a level 

ternay force applied to the output axis of the 
e electric current value detected by said 
electric current detection means'. 



of a torque by an ex 
actuator based on the e 



7. The robot device according to Claim 6, characterized by 
further comprising : 
" ^~ con t f o'l~~me"an s~f o r^ .6^^^ that— the- 
torque by the externa/ force applied to the output axis of the 
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actuator can be removed hased on a detected result obtained in 



id pa 

said external force to:aque detection means 

f 



8. The robot device according tp Claim 6, characterized in 
that V 

said actuator comprises 

a motor unit generating/ the rotation torque depending on a 
supplied drive current; 

a torque amplification unit amplifying the rotation torque 
generated by said motor un^t, and transmits the torque to said 
output axis; and 

motor control meanfe for controlling said motor unit by 
supplying said motor unit with the drive current at a level 
according to externallj^ provided control information, and 

said motor controfL means is provided in said motor unit. 

\9 . A robot device sontrol method having a joint mechanism 
including an actuator for generating a rotation torque whose level 
depends on a drive /current , connecting a first component to a 
second component as freely rotating on an predetermined axis, and 
rotating the first component on the ' predetermined axis based on 
the rotation torque, output from the actuator through an output 
axis of the actuator, comprising: 

a~~f 1 r s"t s/tep~"o"f ~"d"e~t"ei:::t'ing ~an"' el^^^^ 



drive currents of the actuator; and 
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a second step of detectfing a level of a torque by an external 
force applied to the output axis of the actuator based on the 
detected electric curr e^^ value > 



10. The robot device control method according to Claim 10, 
characterized in that: 

a third step of controlling the actuator such that the torque 
by the external force applied to the output axis of the actuator 
can be removed based on a detected result obtained in said second 
step. 




11. A robot device having a ^air of leg units in each of which a 
lo^weK leg unit is connectedX:o a thigh unit through a knee joint 
mechanism, and a foot unit/is connected to the lower leg unit 
through an ankle joint meychanism, said foot units of said leg 
units are alternately to/uch a walking path such that a walking 
operation can be perfomied with the leg units are driven in a 
predetermined, pattern,/ characterized by comprising; 

an actuator, proyvided in said ankle joint mechanism, 
generating a rotation torque whose level depends on a drive 
current for rotation-driving said foot unit on a predetermined 
axis ; 

electric cur/rent detection means for detecting an electric 
^cu r rent" " va 1 ue"~o :f ~"th"e~dr r ve~'c ur r e nt^of — t he— a c t ua t o r-; — and- 
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external force torque detection means fok detecting a level 
of a torque by an external force applied to/ the output axis of the 
actuator based on the electric current va/ue detected by said 
electric current detection means; and 

control means for controlling the^ actuator based on .a 
detection result from said external /force torque detection unit 
such that the external force appli^fd to the output axis of the 
actuator can be removed, 

12. The robot device according/ to Claim 11, characterized in 
that: 

said actuator comprises^:' 

a motor unit generat/Lng the rotation torque depending on a 
supplied drive current; 

a torque amplification unit amplifying the rotation torque 
generated by said motor /unit, and transmits the torque to said 
•output axis; and 

motor ' control means for controlling said motor unit by 
supplying said motor /unit with the drive current at a level 
according to externally provided control information, and 

said motor con/rol means is provided in said motor unit. 



\^3^ A method of .fcontrolling a robot device having a pair of leg 
" uni fs" i n e~ach~o o~wh i"c h^ *a lower "l"e'g un± t— rs - 'C o nne ct-e d— t o~a— t-h-i-gh— 



unit through a yknee joint mechanism, and a foot unit is connected 
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to the lower leg unit through an ankle joint inechanism, said foot 
units of said leg units are alternately touch a walking path such 
that a walking operation can be per formed/ with the leg units are 
driven in a predetermined pattern, char.^cterized by comprising: 
a first step of detecting an electric current value of the 
drive current provided for an actuator, provided in said ankle 
joint mechanism, generating a rotavcion torque whose level depends 
on a drive current for rotation-cjoriving said foot unit on a 
.predetermined axis ; 

a second step of detectinj^ a level of a torque by an external 
force applied to the output ^xis of the actuator based on the 
detected electric current Value; and 

a third step of controlling the actuator, based on a 
detection result obtainda in said second step, such that, the 
external force applied/to the output axis of the actuator can be 
removed . 



\4 . A joint device^ in which a first link is connected to a second 
link as freely roytating on a predetermined axis, comprising 

an actuatoy generating rotation torque for rotation-driving 
said first link on said predetermined axis, characterized in that 
said actuator comprises: 

a motor unit generating the rotation torque; and 
motor' cont ro"l~mearrs for' "c'ontro~l~rin"g~the~dri"ve- of— sa-id—motror- 
unit; and 
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•said motor control means/is provided in said motor unit. 



15. The joint device according to Claim 14, further comprising: 

torque amplification means for amplifying the rotation torque 

output from said motor unit, characterized in that 

said motor unit and said torque amplification means are 

incorporated into one unit. 




16. A robot device having a joint mechanism in which a first 
compqiient is connected to a secon^d component as freely rotating on 
a predetermined axis, comprisinc 

an actuator generating a /otation torque for rotation-drive 
said first component on the predetermined axis, wherein 

arises: 



said actuator compi 
a motor unit generating the rotation torque; and 

motor control mean4 for controlling the drive of said motor 

/ 

unit characterized in that 

said*motor control : means is provided in said motor unit. 



17. The robot device according to Claim 16, further comprising 
a torque amplification means for amplifying the rotation 

torque output from said motor unit, characterized in that 

said motor unit and said torque amplification means are 
'i"h c o r p o~ra 1: e ci~~i n to~ 6 ne" "unl"t ^ 
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